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Abstract: Methods for calculation of heat of adsorption from a TPD (temperature-programmed desorption) spectrum are reviewed. 
Ammonia TPD is well analyzed by these methods to clarify the acidic properties of various solid catalysts. 
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࡟ࡘࡒࠪߚߒቯ઒ࠍ1-lom Jk 841 = ºHǻ ,1-gk lom 52.1
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ߦㄭૃߔࠆ㧚A0 ࠍᄌ߃ߕߦ ǻHº ߩ⇣ߥࠆ㉄ὐࠍ઒
ቯߒߡⶄᢙߩࡇ࡯ࠢࠍឬ߈㧘ߎࠇࠄߦߘߩ㉄ὐߩ
ሽ࿷Ყࠍਸ਼ߓߡࠬࡍࠢ࠻࡞ࠍวᚑߔࠆ㧚ߎߎߦ᜼
ߍߚ଀ߢߪ㧘$%& ߩઍࠊࠅߦߘࠇߙࠇ A0 
OQNMIǻHºM,OQN
(㧘A0OQN
MIǻHºM,OQN
)㧘A0OQNMI
ǻHºM,OQN
*ߩ  ߟߩࠬࡍࠢ࠻࡞ᚑಽ
ࠍ▚಴ߒ㧘()* ࠍో૕ߩࠬࡍࠢ࠻࡞
ߣߒߡᓧࠆ㧚ߎࠇࠄߩᦛ✢ࠍ࿑ߦ␜ߔ㧚ߎߩࠃ
߁ߦߒߡᓧࠄࠇߚࠬࡍࠢ࠻࡞ . ߪ㧘ࡇ࡯ࠢߩ᷷ᐲ
߇߶߷ # ߣหߓߢ㧘ࡇ࡯ࠢߩ᏷߇ᐢ޿㧚ߎߩࠃ߁
ߦߒߡ㧘㉄㊂ߣᐔဋ㉄ᒝᐲ߇หߓߢ㉄ᒝᐲߦಽᏓ
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
࿑ 7  A0 = 1.25 mol kg-1, ǻHº = 148 kJ mol-1 (A)㧘A0 = 
1.25 mol kg-1, ǻHº = 138 kJ mol-1 (F)㧘A0 = 1.25 mol kg-1, 
ǻHº = 148 kJ mol-1 (G, Aߣหߓ)㧘A0 = 1.25 mol kg-1, 
ǻHº = 158 kJ mol-1 (H)ࠍ઒ቯߒߚࠪࡒࡘ࡟࡯࡚ࠪࡦ
߅ࠃ߮㧘F/4 (I), G/2 (J), H/4 (K), I, J, Kߩว⸘(L)㧚ઁ
ߩࡄ࡜ࡔ࡯࠲ߪ࿑ 6ߣหߓߢ޽ࠆ㧚 
 
ߟ߉ߦ㧘㉄ᒝᐲߩಽᏓࠍ઒ቯߔࠆ㧚ઁߦᖱႎ߇
ߥ޿ߩߢ㧘ߎߎߢߪ ǻHº ߇ࠟ࠙ࠬ㑐ᢙߦߒߚ߇ߞ
ߡಽᏓࠍᜬߟߣ઒ቯߔࠆ
ߚߛߒߎߩ઒ቯߦߪ‛
ℂ⊛ᗧ๧ߪߥ޿㧚ߔࠆߣ㧘઒ቯߔߴ߈ᄌᢙߪ ǻHº
ߩᐔဋ୯ߣᮡḰ஍Ꮕߩ  ߟߢ޽ࠆ㧚߹ߚ㧘Ṗࠄ߆
ߥಽᏓࠍᜬߟᄙᢙߩ᭴ᚑⷐ⚛ࠍ઒ቯߔࠆߣ⸘▚ᤨ
㑆߇㐳ߊߥࠆߩߢ㧘ǻHº ߩಽᏓࠍ  㗔ၞߦಽߌ㧘
⇣ߥࠆ ǻHº ࠍᜬߟ ⒳㘃ߩ㉄ὐࠍ⴫ߩࠃ߁ߦ઒
ቯߔࠆ㧚ߎࠇࠄߩ㉄ὐ߆ࠄߩ⣕㔌ࠬࡍࠢ࠻࡞ࠍ࿑
ߣหߓේℂߢว⸘ߔࠆ㧚ታ᷹୯ߣࠃߊࡈࠖ࠶࠻ߔ
ࠆࠬࡍࠢ࠻࡞ࠍਈ߃ࠆ A0㧘ǻHºavg㧘ı ߇᷹ቯߒߚ
⹜ᢱߩ㉄㊂㧘ᐔဋ㉄ᒝᐲ㧘㉄ᒝᐲಽᏓࠍߘࠇߙࠇ
␜ߔ㧚
ߎߩᣇᴺߢ㧘 ࿁ߩ᷹ቯ߆ࠄ㉄㊂㧘㉄ᒝᐲ㧘ߘ
ߩಽᏓࠍ᳞߼ࠆߎߣ߇ߢ߈ࠆ㧚࿑ߩࠬࡍࠢ࠻࡞
ߦㆡ↪ߒߚ଀ࠍ࿑ߦ␜ߔ㧚࿕૕㉄⸅ᇦߩ㊀ⷐߥ
৻⟲ߢ޽ࠆ࠯ࠝ࡜ࠗ࠻ߢߪ㧘ᄙߊߩ⹜ᢱߢࠕࡦࡕ
࠾ࠕๆ⌕ᾲߦᢙ M,OQNߩಽᏓࠍ઒ቯߔࠆߣߎߩ
ࠃ߁ߥ⦟޿ࡈࠖ࠶࠹ࠖࡦࠣ߇ᓧࠄࠇࠆ㧚

⴫ 1  ǻHºߩᐔဋ୯߇ǻHºavgߢᮡḰ஍Ꮕ߇ıߩࠟ࠙ࠬ
ಽᏓࠍ઒ቯߒߚߣ߈ߩ㧘7⒳㘃ߩ㉄ὐߩ㊂(ో㉄㊂ߦ
ኻߔࠆഀวf)ߣᒝᐲ(ǻHº) 
f ǻHº 
0.0059 ∆Hºavg -3σ 
0.060 ∆Hºavg -2σ 
0.24 ∆Hºavg -σ 
0.38 ∆Hºavg 
0.24 ∆Hºavg +σ 
0.060 ∆Hºavg +2σ 
0.0059 ∆Hºavg +3σ 
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
࿑ 8  ࿑ 1ߩࠕࡦࡕ࠾ࠕTPDࠬࡍࠢ࠻࡞ታ᷹୯(ᄥ
✢)ߣ㧘ࠞ࡯ࡉࡈࠖ࠶࠹ࠖࡦࠣᴺߦࠃࠆᦨㆡࠪࡒࡘ࡟
࡯࡚ࠪࡦ(⚦✢)ߩᲧセ㧚A0 = 1.25 mol kg-1㧘ǻHºavg = 148 
kJ mol-1㧘ı = 8 kJ mol-1ߣ઒ቯߒߚ㧚ߘߩઁߩࡄ࡜ࡔ
࡯࠲ߪ࿑ 3ߣหߓ㧚 

㧣㧚࠰࡞ࡃ࡯ߦࠃࠆࠞ࡯ࡉࡈࠖ࠶࠹ࠖࡦࠣᴺ=?

ࠞ࡯ࡉࡈࠖ࠶࠹ࠖࡦࠣᴺߢߪ㉄ᒝᐲߩಽᏓࠍ
޽ࠆ⒟ᐲ᳞߼ࠆߎߣ߇ߢ߈ࠆ߇㧘ታ᷹ߐࠇߚࠬࡍ
ࠢ࠻࡞߇න৻ߩ㉄ᒝᐲࠍ઒ቯߒߚࠪࡒࡘ࡟࡯࡚ࠪ
ࡦߦૃߚᒻ⁁ߢ޽ࠆߣ߈㧘ߔߥࠊߜ㉄ᒝᐲಽᏓ߇
⁜޿႐วߦߒ߆ㆡ↪ߢ߈ߥ޿㧚㕖࠯ࠝ࡜ࠗ࠻ߩᄙ
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࿑ 9  SO42-/ZrO2ߩࡉ࡟ࡦࠬ࠹࠶࠼㉄ߩࠕࡦࡕ࠾ࠕ
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ว⸘(ᄥታ✢)ߩᲧセ㧚ȕ = 0.17 K s-1, W = 8.6×10-6 kg, A0 
= 0.074 mol kg-1, F = 6.8×10-5 m3 s-1, ǻSº = 95 J K-1 
mol-1 + ᷙวߩࠛࡦ࠻ࡠࡇ࡯ߣ઒ቯߒ㧘࿑ 10ߦ␜ߔ
ಽᏓࠍᜬߟǻHºࠍ઒ቯߒߚ㧚ᚑಽ(⚦ታ✢)ߪ࿑ 7ߩI, 
J, Kߣหߓේℂߢ▚಴ߒߚ㧚 
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